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Abstract 
The sustainable construction safety and health is an integral aspect of sustainable and green building efforts. Sustainable 
construction is defined as the creation and responsible management of a healthy built environment based on resource efficiency 
and ecological principles. Therefore, the important thing is to know the potential motivators to achieve sustainable construction 
safety and health. The aims of this paper are to investigate the potential motivators, to determine the important factors in successful 
sustainable construction safety and health, and to suggest the model of initial investigation for potential motivators due to 
sustainable construction safety and health. High potential motivators can be identified such as project organization, leadership, and 
company support. In addition, the elements of the sustainable construction safety and health can be measured by on-site renewable 
energy and optimized energy performance; construction waste management; stormwater quality control; heat-island effect roof, 
indoor chemical and pollutant source control and outdoor air delivery monitoring; controllability of system-lighting and daylight 
75% of spaces.The data collected from the questionnaire survey carried out from contractors, Selection of the indicators is highly 
significant in the context of a true measure of the representative practices across the latent or unmeasured variables for use in Partial 
Least Square (PLS). The results of this research suggest that the relationship between potential motivators and sustainable 
construction safety and health in which standardized coefficient of 0.429 for project organization, 0.424 for leadership, and 0.317 
for company support. Moreover, the potential motivators was found to have influence on sustainable construction safety and health 
with standardized coefficient of 0.567. The results also show that the sustainable construction safety and health has a significant 
indicator in term of on-site renewable energy and optimized energy performance for standardized coefficient of 0.796.  
© 2015 The Authors. Published by Elsevier Ltd. 
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1. Introduction 
In the current sustainable development context, the construction safety and health is particularly relevant due to its 
social and economic aspects. Nowadays, increased research of the sustainable construction safety and health is an 
emerging trend in the construction industry. The sustainable construction safety and health is a concept to sustain a 
construction worker’s safety and health from start to finish of a single project, for each future project a worker is 
involved in, and during the worker’s remaining lifetime after retirement, without any injuries or illnesses [1=Rajendran 
and Gambatese, 2009, Development]. Green design and construction practices are primarily aimed at minimizing 
environmental and resource impacts and improving the safety, health and productivity of a building’s final occupants 
[2=Gambatese et al.2007]. Construction work is very hazardous and has approximately six times as many fatalities 
per hour worked and twice as many disabling injuries rather than manufacturing industry. In addition, construction 
worker safety and health plays a major role in avhieving sustainable socioeconomic development in the construction 
industry [1= Rajendran and Gambatese, 2009, Development]. The previous researchs indicated that owners, designers, 
and contractors have individually on construction worker safety and health. Also, these researchs exposed that injuries 
and accidents are influenced by and linked to a lack of comprehensive upstream planning [4=Rajendran and 
Gambatese, 2014, Additional]. To do so, the construction work needs a motivation to achieve sustainable construction 
safety and health. Motivation can inspire, encourage, and stimulate individuals and project teams to achieve great 
accomplishments [5= Peterson, 2007]. Furthermore, Helander [3, 1991 Safety] suggested to investigate the 
motivational issues in safety construction to understand what aspects that may change the behavior of construction 
workers. The aims of this paper are to investigate the potential motivators, to determine the important factors in 
successful sustainable construction safety and health, and to suggest the model of initial investigation for potential 
motivators to achieve sustainable construction safety and health.  
2. Literature review 
Construction worker safety and health continues to be a serious issues for the construction industry around the 
world, and sustainable construction safety and health research is needed to overcome the green building. Based on one 
previous study, all parties on a design-build or a petrochemical project team, are increasingly working together to 
manage safety and health in the project development process and throughout the project life cycle [6=Huang and 
Hinze, 2006]. Singh et al. [7= Sing et al., 2010] investigated that the preliminary findings of their research indicate 
that green building may positively affect on public health. In addition, appropriate consideration of sustainability 
construction must be given not only to the topics of materials, indoor environmental quality, energy, and waste, but 
also the well-being of the construction worker. It means, the well-being of construction worker must be sustained. Any 
framework of sustainability should encourage effective integration of concerns for the long-term viability of the 
environment, worker health and safety, the community, and the economic life of a particular firm [8 Quinn et al., 
1998]. Also, construction worker safety and health must be integrated in sustainability and green building efforts, and 
a holistic view of sustainability would seem to mandate that worker safety also be addressed [9= Hinze, J et al., 2013]. 
Therefore, to achieve sustainable construction safety and health, understanding of initial investigation for potential 
motivators is important. Motivation is derived from the word motivate, means to move, push or influence to proceed 
for fulfilling a want. To foster motivation with-in each team member on a project, the project manager must take the 
time to understand how every individual is motivated [5=Peterson]. 
2.1. Potential Motivators 
Motivating is the management process of influencing behavior based on the knowledge of what make people tick 
[10=Luthans 1998]. It is the process of stimulating people to action and achieve an objective. From an employee’s 
perspective, motivation is the willingness to work harder towards attaining organizational goals in satisfaction of some 
individual need. Theories on motivation provides management with a range of motivators for use in most situations 
including content theories and process theories Content theories address the issue of what motivates a person, whilst 
process theories assumes that human behavior can be stimulated or controlled by altering environment [11=Uher]. 
Verburg et al. [12] depicted the linking virtual settings attributes to motivators of decision makers. Attributes of virtual 
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settings are project organization, team processes, individual diversity, leadership, and company support; while 
motivators of decision makers are control, duty, accomplishment, creation, community, freedom, harmony, and 
reputation. Project organization can be defined by clear cut task, clear common goal, clear responsibilities, clear 
communication rules, technology, and task. Leadership can be defined by interpersonal skills, experience, power and 
control. Company support can be explained by support with tools, time, and incentives; communicationrules, policy. 
The research on safety motivation shows that hazard recognition is an essential element. The motivational issues in 
safety training to understand what aspects should be emphasized to change the behavior of construction worker 
[3=Helander]. Also, Dedobbeleer and German [13] proposed the relationships between a worker’s safety performance 
index (SPI) and several attitudinal factors related to safety. Last of all, throughout the study and application of 
motivation, the project manager must understand the importance of individuality and how every individual is 
motivated [5=Peterson]. Project team selection is one of the important thing to support company in which to achieve 
sustainable construction safety and health performance [4]. In addition, manager’s leadership style and competence is 
the key successful of the project [14= Turner and Muller, 2005]. Another research by Manzoor [15] recommended 
that employee motivation and organizational effectiveness are directly related.]. In general, potential motivators can 
be identified by project organization (including clear common goal, clear responsibilities, technology, and task; 
leadership (including interpersonal skill, experience, power and control, and trust); and company support (including 
support with tools, time and incentives; communication rules and policy; and team selection)[4,12,13,14,15]. 
2.2. Construction safety and health 
Green building is the practice of increasing the efficiency with which buildings and their sites use energy, water, 
and materials, and reducing building impacts on human health and the environment through site selection, design, 
construction, operation, maintenence, and removal-the complete building life cycle [9=Hinze]. The sustainability and 
green building movement could set itself by taking a proactive stance on construction worker safety and health. 
Recently, [1], in order for a building to be truly sustainable, the safety and health of the workforce constructing the 
facility should be protected to the greatest extent possible [16 =Fortunato., 2012]. However, sustained control and 
elimination of safety and health hazards is required to improve safety performance in the construction industry [ 17= 
Rajendran, Gambatese, Behm, 2009 Impact]. Rabbani et al. [18] suggested the sustainability measures and impacts 
on worker safety such as: pluvial water quality control, reduction of heat islands, innovating technologies for served 
water, energetic performance optimization, renewable energy, improvement on the commisioning, external air 
monitoring, low emission materials, natural and landscape illumination, and daylight. In line with Rabbani et al.[18], 
Fortunato [16] summarized the increases in construction safety risk as follows : stormwater quality control, heat islan-
effect roof, innovative wastewater technologies, optimize energy performance, on-site renewable energy, enhanced 
commissioning, construction waste management, outdoor air delivery monitoring, construction indoor air quality 
(IAQ) management plan during construction, low-emiting materials-addhesive and sealants, indoor chemical and 
pollutant source control, controllability of system-lighting, and daylight 75% of space. Based on another research, the 
following features were recognized as being part of the building’s green features: recycling program, rainwater 
collection system, low volatile organic compounds (VOC) emitting paint, energy efficiency, window heaters, natural 
lighting, solar panels, regional materials, waste diversion, permeable paving, reflective roof coating, indoor air quality 
(IAQ) plan [2= Gambatese, Rajendran, Behm, 2007]. They suggested that changes are likely needed to increase use 
of the Sustainable Construction Safety and Health (SCSH) rating system in the future. Therefore, increasing 
motivation for designer to participate in prevention through to design is needed. Last of all, in general, safety and 
health in sustainable construction for this paper as follows: on-site renewable energy and optimized energy 
performance; construction waste management; stormwater quality control; heat-island effect roof, indoor chemical 
and pollutant source control and outdoor air delivery monitoring; controllability of system-lighting and daylight 75% 
of spaces [2,16,17,18]. 
106   Herry Pintardi Chandra /  Procedia Engineering  125 ( 2015 )  103 – 108 
3. Research method 
The literature review conducted aided in having a better understanding and collecting information of initial 
investigation for potential motivators to achieve sustainable construction safety and health. The survey method was 
adopted to test the hypotheses proposed in this study. A questionnaire survey was designed for respondents to 
investigate the motivation factors that affecting sustainable construction safety and health in Surabay [19]. The survey 
questionnaire consisted of three sections. The first is prior the main body, including the introduction letter provided 
the objectives of this study. The second section captured the basic profile of respondents including their education, 
experiences, company, and characteristic of the building. The third section was designed to identify the potential 
motivator factors that may be grouped in project organization, leadership, and company support; and indicator of 
sustainable construction safety and health. This section consisted of questions that solicited the perceived agreement 
of the potential motivator factors that influencing sustaianable construction safety and health in a five-point Likert 
scale (1=strongly disagree, 2=disagree, 3=neutral, 4=agree, and 5= strongly agree). A total of 130 survey 
questionnaires were set out to contractors (20% from project managers, 10.7% from site managers, 38.5 % from site 
engineers, 18.5% from safety and health workers, 7.7% from quantity surveyors, and 4.6% from superintendents). 
Selection of the indicators is highly significant in the context of a true measure of the representative practices across 
the latent or unmeasured variables for use in Partial Least Square (PLS). PLS can be a useful way of quickly exploring 
a large number of variables to identify sets of variables that can predict some outcome variable [20=Hair]. 
4. Results and Discussions 
The first step of PLS data analysis the following were assessed: reliability of the questionnaire items, convergent 
validity of the measures associated with individual constructs, and discriminant validity of the research instruments 
[20=Hair]. The Cronbach’s ߙ reliability test for the multiple-item constructs is above the usual cut-off point of 0.7 
(0.758 for project organization, 0.725 for leadership, 0.776 for saffety and health), except for company support of 
0.638. Cronbach’s ߙ for company support (0.638) remains slightly below 0.7 still indicating internal consistency. The 
analysis of composite reliability indicated that all the constructs demonstrate an acceptable with cut-off value of 0.7 
(0.846 for project organization, 0.829 for leadership, 0.805 for company support, and 0.843 for safety and health). The 
results of convergent validity show that all the constructs demonstrate an acceptable level of convergent validity with 
loading factors between 0.617 and 0.806 (cut off value of 0.60). Further, the average variance extracted (AVE) was 
also used to assess the internal consistency of the constructs. The AVE values were 0.579 for project organization, 
0.549 for leadership, 0.580 for company support, and 0.473 for safety and health. These values indicated that all above 
the 0.50 threshold suggested by Hair [20], except one which is 0.473 for safety and health, and the results confirm 
internal consistency. Discriminant validity evaluates whether the constructs are measuring different concepts. The 
results show that all items loaded higher on the construct when compared to other constructs in the model. Overall, 
the assessment of the measurement model shows that the constructs are within acceptable level of error and it is 
available to test the relationship between construct in the structural model. Figure 1 shows the model of initial 
investigation for potential motivators to achieve sustainable construction safety and health. 
The explanatory power of the model is the amount of variance in the endogenous construct-especially potential 
motivators and sustainable construction safety and health. The PLS provided the squared multiple correlations (ܴଶ) 
for each endogenous construct and the value of 0.322. This indicates about 32.20% of the variance in endogenous 
variables (potential motivators in which of project organization, leadership, company support) can be accounted for 
sustainable construction safety and health by the model. The model was statistically significant with P=0.000 or less 
than 5%, or t value = 10.328 or greater than 1.96. The model suggested that project organization has the highest 
correlation (with a standardized coefficient of 0.429) with the potential motivators to achieve sustainable construction 
safety and health. The influence of the factor leadership was found to be the second highest (with standardized 
coefficient of 0.424) on the potential motivators to achieve sustainable construction safety and health. The leadership 
style is important in developing and maintaining a positive site safety culture. This finding similar with Turner and 
Muller [14] that a project manager’s leadership style has a significant correlation with employees’ commitment and 
motivation. Among the main three factors, company support (with standardized coefficient of 0.317) was found to 
have least direct influence on the potential motivators to achieve sustainable construction safety and health. Moreover, 
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the potential motivators was found to have influence on sustainable construction safety and health with standardized 
coefficient of 0.567. While project organization has been found to be the greatest influencing factor for contractor’s 
success on achieve sustainable construction safety and health, clear responsibilities among the workers was found to 
be the important indicator with standardized coefficient of 0.782. This finding in line with the previous study by 
Helander [3] where model for explanation of safety climate in construction organization should have a clear 
responsibilities related to management commitment and worker’s involvement in safety. Furthermore, the indicator 
variable on-site renewable energy and optimized energy was found to be the highest on sustainable construction safety 
and health with standardized coefficient of 0.796. It can be achieve by using specify photovoltaic panels and heavy 
continous insulation of building shell, or evaporative cooling chiller [16=Fortunato]. Another point of it, the least 
direct influence was the factor indoor chemical and pollutant source control and outdoor air delivery monitoring with 
standardized coefficient of 0.617. Indoor chemical and pollutan source control requires separate ventilation system for 
custodial closets and copy rooms, while outdoor air delivery monitoring requires monitoring and alarm system 
[16=Fortunato]. 
 
 
Fig. 1. Model of initial investigation for potential motivators to achieve sustainable construction safety and health. 
5. Conclusions 
The aims of this paper are to investigate the potential motivators, to determine the important factors in successful 
sustainable construction safety and health, and to suggest the model of initial investigation for potential motivators to 
achieve sustainable construction safety and health. ). A total of 130 survey questionnaires were set out to contractors 
(20% from project managers, 10.7% from site managers, 38.5 % from site engineers, 18.5% from safety and health 
workers, 7.7% from quantity surveyors, and 4.6% from superintendents). Selection of the indicators is highly 
significant in the context of a true measure of the representative practices across the latent or unmeasured variables 
for use in Partial Least Square (PLS). The statistical analysis revealed the three potential motivators affecting 
sustainable construction safety and health that may be grouped in project organization, leadership, and company 
support. The results of this research suggest that the relationship between potential motivators and sustainable 
construction safety and health in which standardized coefficient of 0.429 for project organization, 0.424 for leadership, 
and 0.317 for company support. Moreover, the potential motivators was found to have influence on sustainable 
construction safety and health with standardized coefficient of 0.567. A clear responsibilities in project organization 
was found to be the important indicator with standardized coefficient of 0.782. Furthermore, the indicator variable on-
site renewable energy and optimized energy was found to be the highest on sustainable construction safety and health 
with standardized coefficient of 0.796. It can be achieve by using specify photovoltaic panels and heavy continous 
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insulation of building shell, or evaporative cooling chiller. The study suggests that project organization may increase 
a clear responsibilities to achieve sustainable construction safety and health. 
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